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268. ELECTRON-MICROSCOPIC FINE STRUCTURE OF 


FOSSIL DIATOMS. 


WAG 


HARUO OKUNO 


Kyoto University of Textile Fibers 


{LAER O BT Be ees. IL: 


6 FEDER, Actinoptychus undulatus (7 AVA, oY 


> 7H, THUR AGEERE-- ‘Hyflo Super-Cel’ ICA H}SHK 4D), Coscinodiscus elegans ARE 


--YE2- EB RERETHE), Caloneis hitoyosiensis (358, 


GAS IA DEIN EE), Stauroneis phoenicenteron (KEKE 


2 Imee), Pinnularia higoensis (fi, REAR PRYSINEE), Gomphonema acuminatum var. coronata (= 


BULAN, AIR ENE) OPGMAREIC OV CHI LK 


BaF 48 ie 


Actinoptychus undulatus (BAILEY) RALFs 
Text-fig. 1; Pl. 8, Figs. la, b. 


Actinoptychus undulatus (BAILEY) RALFs, Bo- 
YER, 1926, Synop. North Amer. Diat., pt. 1, 
p. 64.—HUSTEDT, 1930, Kieselalg., pt. 1, p. 
475, fig. 264.—MILLS, 1933, Index, p. 117.— 
OKUNO, 1952, Bot. Mag. Tokyo, vol. 65, p. 
161, pl. 1, figs. 3a-3/. 


Valves circular, divided into six sectors 
alternately elevated and depressed. 
Diameter 60 (20-150). Valves often 
doubly stratified. In the present speci- 
men the one valve (epitheca?) was 
double and the other Chypotheca ?) was 
single (Text-fig. 1-B, C). When the 
frustule is observed in girdle view under 
the light microscope, it can bé clearly 
seen that the outer stratum of the double 
valve is further consisted of two mem- 
branes, the outer coarsely netveined 
membrane and the inner finely porous 
‘membrane. The inner stratum is the 
same in its structure as the inner mem- 
brane of the outer stratum. Thus the 
‘outer stratum forms an incomplete loculi 


* Read Dec. 19, 1954; received Jan. 8, 1955. 
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opening freely outwards. Thickness of 
the netveined membrane is about 0.6 p, 
and that of the finely porous membrane 
is about 1.2. The single valve is the 
same in its structure as the outer 
stratum of the double valve. Meshes of 
the netveined membrane are polygonal, 
4-5 in 10, arranged in rows parallel to 
the median radius of the sector. Pores 
of the inner membrane and the inner 
stratum are about 16-18 in 10 pw, arranged 
in two tangential directions (Text-fig. 1-A, 
C). By the present electron microscopy, 
the following details were elucidated: 
1. Arrangements of the meshes and the 
sieve pores are quite independent of each 
other. 2. Meshes are about 2 in dia- 
meter, and through a mesh, 4-10 sieve 
pores of the inner membrane are seen. 
3. Sieve pores both in the inner mem- 
brane and the inner stratum are round, 
about 100-300 mw in diameter (Text-fig. 
1-C; Pl. 8, fig. 1b). In the present speci- 
mens, the sieve pores were found with- 
out closing membranes. (They might 
possibly have been lost by weathering.) 
In my previous paper (1952), I described 
the valve of this species as having a 
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finely porous outer membrane and a 
coarsely netveined inner membrane. But 
by the result of the present observation, 
the description must be corrected as 
detailed above. 

Habitat: Marine, littoral, often plank- 
tonic. 

Occurrence: In diatomite. Specimen, 
nos. m830, E231. Lompoc, California, 


U.S.A. Miocene. (In refined commercial 
diatomite ‘Hyflo Super-Cel’ of Johns- 
Manville Products.) 


Coscinodiscus elegans GREVILLE 
Pl. 8, Figs. 2a, b. 


Coscinodiscus elegans GREVILLE, OKUNO, 1953, 

Bot. Mag. Tokyo, vol. 66, p. 123, pl. 1, fig. 
15; 1954, Trans. Proc. Palaeont. 
Soc. Japan, N.S., No. 13, p. 128, 
pl. 14, figs. la-c. 


In the above-mentioned 
papers, I reported some 
electron-microscopic __struc- 
ture of the loculus of this 
species based upon fossils? 
from Hirosaki Basin, Oki and 
Sado Islands. In almost every 
case of those specimens, the 
outer membranes of the 
loculi were lost. And I found 
only in a few specimens a 
sort of non-porous membrane 


Text-fig. 1. Actinoptychus undulatus. A, Valve view, show- 
ing the meshes of the outer stratum and the directions of 
rows of sieve pores. B, Girdle view; note the double epitheca, 
C, Diagram of the electron-microscopic fine structure of a 


part of the double valve. il, Incomplete loculus, 


membrane of the outer stratum. 


is, Inner stratum, mos 
Mesh of the outer stratum. om, Outer membrane of the outer 


which I presumed and report- 
ed at that time as likely to 
be the outer membrane of the 
loculus. Recently in fossils 
which I collected from Sado 
Island in 1953, I could find 
undamaged loculi of distinctly 
Coscinodiscus type. The 
loculus was rounded or an- 
gular, with an outer porous 
sieve membrane and an inner 
closing membrane. The outer 
sieve membrane has many 
round sieve pores about 100- 
170 mp in diameter. The 
inner closing membrane, 
photogrammetrically about 


im, Inner 
1) The years of collection are: 


Oki specimen, 1942; Sado speci- 


? 


stratum, -os, Outer stratum. sm, Side membrane of the in- men, 1944; Hirosaki specimen, 
complete loculus. sp, Sieve pore. (Cf. Pl. 8, Figs. 1a, b) 1948. 
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150mp thick, had a central opening 
about 1 in diameter. Judging from 
their frequency of safe presence in fossils, 
the outer sieve membranes are likely to 
be more delicate and fragile than the 
inner membranes. In the previous paper, 
I put the loculus of this species in “Type 
No. 15”2, but: now by the discovery of 
the porous outer membrane, it must be 
transferred to “Type No. 22”3) (cf. 
Oxuno, 1953, pp. 123-124). 

Habitat: Marine, planktonic. 

Occurrence: In diatomite. (Specimen, 
“no. m 877, E 249) Sawane-ché, Sado Island, 
Niigata Prefecture. Upper Miocene, 
Nakayamatoge Formation. 


Caloneis hitoyosiensis OKUNO, sp. nov. 
Pl. 8, Figs. 3a-d. ; 


Valvis elongato-ellipticis, cum polis 
subrostratis. Ca. 75 longis, ca. 28 py 
latis. Area axillaris -lineari-lanceolata. 
Area centralis asymmetrice dilatata, 
subrhomboideo-elliptica. Striis radianti- 
bus, 14-16 in 10 pw, ad medium abbreviatis, 
ad submarginem a linea longitudinali 
interruptis. 4 

‘The present new species is allied to 
Caloneis amphisbaena Bory var. subsa- 
lina. (DonKIN) CLEVE and C. formosa 
(GreG.) Creve, from which it differs in 
the following points: 

In its electron-microscopic fine struc- 
-ture- the loculus of this species is nearly 


akin to that of Pimnularia. The loculus 
is transversely long, with an outer finely 
porous sieve membrane and an inner 


‘membrane with an opening: The outer 


sieve membrane has about four trans- 
verse rows of sieve pores. Sieve pores 
are rounded or angular, about 70-100mp 
in diameter, about 6-7 in ly. Closing 
membrane of the sieve pore is not yet 
found. The inner closing membrane is 
thin, and near its. outer margin has a 


-linear elliptic opening about 0.5-1 » long 


and about 0.3-0:5 « broad. The openings 
of the inner membranes are arranged 
in a submarginal, arcuate line forming 
the so-called ‘longitudinal band’. 

Habitat: Fresh water. 

Occurrence: ‘In diatomite. (Specimen, 
nos. 1543, E 251-Holotype) Nishise-mura, 
Kuma-gun, Kumamoto Prefecture. Pleis- 
tocene. 


Stauroneis phoenicenteron (NitzscH) 
EHRENBERG 


Pl. 9, Figs. la-c. 


Stauroneis phoenicenteron (NITZSCH) EHREN- 
BERG, HUSTEDT, 1930, Bacill., p. 255, fig. 
404.—HANNA, 1933, 23-24th Rep. Florida 
St. Geol. Surv., p. 89; pl..2, figs. 4, 9.— 
MILLs, 1934, Index, p. 1465.—OKUNO, 1949, 
Bot. Mag. Tokyo, vol. 62, p. 98, pl. 3, fig. 
8; 1952, Atlas Foss. Diat., pl. 19, fig. 4. 


Valves lanceolate, usually with slightly 


End Striae in 10p. Axial area Central area ‘ 

C. amphisbaena :: ; united with the axial area 

_ var. subsalina a eee Droag, lanceolate as a lanceolate hyaline area 
C.. hitoyosiensis subrostrate 14-16 linear lanceolate | subrhomboid elliptic 
LG formosa rounded 14 linear lanceolate | subrhomboid elliptic 


2) Loculus with the non-porous outer mem- 


brane. : 
3) Loculus with the porous outer membrane. 


4) Cf. KoLBE, 1943, Ber. Deut. Bot. Ges., vol. 
G61, p.-94, pl..4, figs. 14, 14a; OKUNO, 1950, 
Bot. Mag. Tokyo, vol. 63, p.102, pl. 4, figs. 5, 5/. 
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protracted obtuse ends. 120 (70-325) po 
long, 26 (16-53) broad. Axial area 
linear. Central area dilated to a stauros. 
Striae radiate, about 12-16 in 10 w, punc- 
tate. Outline of the valve considerably 
variable. Electron optically, the porous 
part of the valve is composed of two 
alternating areas, the thin membraneous 
area and the thick costal area. The 
thin membraneous area has a transverse 
row of sieve pores. The thick area seems 
to be more or less projected in- or out- 
wards. Sieve pores very variable in 
shape; round (about 50-100 my in dia- 
meter) to linear, about 20 in 10 u. Near 
the axial area, sieve pores are round; 
near the margin of the valve, often 
linear. Sometimes sieve pores are divid- 
ed into two lens-shaped secondary sieve 
pores. Closing membrane of the sieve 
pore is not yet found. 


Habitat: Fresh water, littoral, very 
common. 
Occurrence: In diatomite. (Specimen, 


no. 1342) Rutaka, Saghalien. Pleistocene. 


Pinnularia higoensis OKUNO, sp. nov. 


Pl, 9, Figs. 2a-c., 


Valvis linearibus elongatis, medio 
leniter inflatis, cum polis subcapitatis. 
Ca. 240-260 « longis, ca. 22-24 latis. 
Rhaphe leniter arcuata. Area axillaris 
late-linearibus, ca. 5 latis. Area cen- 
tralis asymmetrice dilatata, subelliptica. 
Striis radiantibus, 9-11 in 10, a linea 
longitudinali interruptis. 

This new species is akin to P. Tabel- 
laria EHRENBERG, from which it differs 
in its larger valve, coarser striae, and 
the presence of the longitudinal band. 

Loculi transverse, about 9-11 in 10 yp. 
Both the outer and the inner membranes 
of the loculi are well preserved. The 
outer membrane has many sieve pores. 


Sieve pores round, 5-6 in 1p, about 50- 
110 my in diameter, arranged in trans- 
verse and two oblique rows. Closing 
membrane of the sieve pore is not yet 
found. Inner membranes very thin, each 
with an opening about 2-4 long and 
about 0.3-0.54 broad. Through the 
opening of the inner membrane, 3-5 
(usually 4) transverse rows of sieve 
pores of the outer membrane are seen. 
According to my research, many fossils 
of the Pinnularia species were found 
with well preserved outer and inner 
membranes. (cf. Oxuno, 1954, Bot. Mag. 
Tokyo, vol. 67, pp. 173-177.) 

Habitat: Fresh water. 

Occurrence: In diatomite. (Specimen, 
nos. 1543, E 260-Holotype) Nishise-mura, 
Kuma-gun, Kumamoto Prefecture. Pleis- 
tocene. 


Gomphonema acuminatum EHRENBERG 
var. coronata (EHRENBERG ) 
W. SMITH 


Text-fig. 2; Pl. 9, Figs. 3a-d. 


Gomphonema acuminatum EHRENBERG var. 
coronata (EHRENBERG) W. SMITH, HusT- 
EDT, 1930, Bacill., p. 370, fig. 684.—MILLs, 
1934, Index, p. 773.—OKUNO, 1953, Bot. Mag. 
Tokyo, vol. 66, p. 122, pl. 1, fig. 5. 


Valves wedge-shaped, strongly bicon- 
stricted, with broad apiculate apex and 
narrow basis; 84 (50-100) y long, 12 (10- 
12) w broad. Axial area narrow, central 
area with a stigma unilaterally. Frustule 
pores arranged in slightly radiating rows, 
10-11 in 10 pw. 

By the present electron microscopy it 
was revealed that the porous part of 
the valve is composed of two transverse 
areas alternately thin and thick (Text- 
fig. 2). The thin area is membraneous, 
with a transverse row of sieve pores. 
The thick area (costa) probably projects 
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Text-fig. 2. Diagram of the electron-micro- 
scopic fine structure of a part of the valve of 
Gomphonema acuminatum var. coronata, cm, 
Closing membrane of the sieve pore. il, Incom- 
plete loculus. r, Raphe. sp. Sieve pore. ssp, 
Secondary sieve pore. tka, Thick area of the 
valve. tna, Thin area of the valve. (Dotting 
is used for shadowing only.) (Cf. pl. 9, Figs. 
3a-d) 


somewhat deeply inwards. Thus by the 
presence of thin and thick areas, the 
valve is probably made incompletely 
locular. Sieve pores are round or 
roundish, almost completely closed by a 
delicate closing membrane, leaving mar- 
ginal horse-shoe-shaped secondary sieve 
pores. Usually the closing membrane is 
fixed to the lateral margin of the sieve 
pore by a short stalk. Sometimes the 
stalks of two adjacent sieve pores are 
arranged oppositely, and in such cases 
the two paired sieve pores give the ap- 
pearance of the frustule pores with two 
opposite sieve pores found in Triceratium 
Shadboltianum var. elongata, Ditylum 
Brightwellii, and Biddulphia Titiana (cf. 
Oxuno, 1950, Bot. Mag. Tokyo, vol. 63, 
p. 99, pl. 2, figs. 4, 4’; 1952, Z.c., vol. 67, 
p. 172, Text-fig. 1, 2-A, pl. 1, figs. la-d). 
In the mantle, the sieve pores sometimes 
have S-shaped secondary sieve pores, 
and in the girdle, the frustule pores are 


round holes without closing mem- 
branes (PI. 9, fig. 3d). Holes about 
100-150myp in diameter, 12-15 in 10,, 
arranged in transverse rows as in 


the mantle. 

Habitat: Fresh water, littoral, 
often epiphytic. 

Occurrence: In diatomites. Speci- 


men, no. 397, E252.  Arii-mura, 
Minamimuro-gun, Mie Pretecture. 
Holocene. Specimen, no. 1270. No- 
gami-mura, Kusu-gun, Oita Prefec- 
ture. Upper Pliocene. 
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Explanation of Plate 8 


L.M.: Light Micrograph. E.M.: Electron Micrograph. 
Electron micrographs without special remarks were all 
_ obtained from. the direct preparations. 


Figs. la, b. Aciinopiyehus undulatus (BAILEY) RALFs. Lompoc, California, U.S.A. la (L.M. x 750). 
1b (E.M. x6000). 1a, b, Obtained from the same valve. (Cf. Text-fig. 1) 
Figs. 2a, b. Coscinodiscus elegans GREVILLE. Sawane-ché, Niigata Pref. 2a (L.M. x 600). 2b (E.M. 
x 12000). 
Figs. 3a-d. Caloneis hitoyosiensis OKUNO, sp. nov. Nishise-mura, Kumamoto Pref. 3a, b (L.M. 3a 
x 500, 3b x1000). 3c, d (E.M. Formval substratum. 3c x 10000, 3d x 20000). 3a-d, Ob- 
tained from the same valve. 


Explanation of Plate 9 


Figs. la-c. Seatrond’s pboehivenieron (NITZscH) ae ee Rutaka, Saghalien, la, b (L.M. la 

‘ x 400, 1b a. eras Formval substratum. x6000).. la-c, Obtained from the same 

valve, 

Figs. 2a-c.. Pinnularia one OKUNO, | sp. nov. Nishise-mura, Kumamoto Pref. 2a (L.M. x 200). 
2b, c (E.M. Formval substratum. 2b x3000, 2c x 14000). 

Figs. 3a-d.. Gomphonema acuminatum EWYRENBERG var. coronata (EHRENBERG) W. SMITH. 3a<c, 
Arii-mura, Mie Pref, 3a (L.M. x1000). 3b, c (E.M. Formval substratum. . 8b~ x 4000, 3c 
x 20000). 3d, Nogami-mura, Oita Pref. (E,.M. Collodion substratum, 2000. m, Mantle. 
g, Girdle). 3a-c, Obtained from the same valve. (Cf. Text-fig: 2) . 


PLATE 8 


Structure of Fossil Diatoms 


ine 


F 


° 


OxkuNo 


Pattee 


* 
< 


couoiee? ook (aoe 
age ee ae 
a 


PLATE 9 


Fine Structure of Fossil Diatoms 
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Genus Engelhardtia: E. koreanica OISHI 

Genus Platycarya: Cfr. P. miocenica Hu et 
CHANEY 

Genus Pterocarya: P. asymmetrosa KON’NO 

Genus Nelumbium: N. sp. 

Genus Cercidiphyllum: C. crenatum (UNGER) 
BROWN 

Genus Liviodendron: L. meisenense ENDO 

Genus Aesculus: A. majus (NATHORST) 
TANAI, and Cfr. A. miochinensis Hu et 
CHANEY 


Family Juglandaceae 


Two genera of Juglandaceae, Juglans 
and Platycarya, are now living in the 
Korean peninsula. Their specific names 
and geographic distributions are follows: 


Juglans mandshurica MAXIM.: Korea (nor- 
thern half), Manchuria, China, Ussuri, 
Dahurica, and Siberia. 4 

J. sinensis DODE; Korea (southern provinces), 
and China. 

Platycarya strobilacea StEB.’et Zucc.: Korea 
(southern half), Japan and China. 


The following fossils of Juglandaceae 
have been reported by previous authors 
from Korea: 


Carya serraefolia (GOPPERT): Kantindo 


* Read June 26, 1954; received March 24, 1955. 


formation, N. Kankyo-Do (ENDo, 1938) 

Engelhardtia koreanica O1su1: Engelhardtia Bed 
and Kyusin coal-bearing bed, N. Kankyo- 
Do (OIsHI, 1936, p. 58, Text-figs. 1-3; EN- 
DO, 1939, p. 337, Pl. 23, figs. 1-2; ENDO, 
1943, p. 296) 

Juglans nigella HEER: Ryudo formation, N. 
Kankyo-Do (TATEIWA, 1925); Kantindo 
formation, N. Kankyo-Do (ENpDo, 1938) 

J. acuminata HEER: Kantindo formation, 
N. Kankyo-Do (ENDo, 1938) 

J. sp.: Tusen coal-bearing bed, Kogen-Do 
(ENDO, 1938) 

Pterocarya cfr. denticulata (WEB.): Kantindo 
formation, N. Kankyo-Do (ENpo, 1938) 
P.sp.: Tusen coal-bearing bed, Kogen-Do 

(ENDO, 1938) 


In the writer’s disposal the following 
genera and species of Juglandaceae were 
determined in the Miocene floras of 
Korea: Engelhardtia koreanica O\sul, 
Cfr. Platycarya miocenica Hu et CHANEY, 
and Pterocarya asymmetrosa Kon’no. 


Genus Engelhardtia LESCHEN 


Engelhardtia koreanica OtsH1 


Engelhardtia koreanica OisH1: OlsHI (1936), 
p. 58, Text-figs. 1-3. ENDo (1939), p. 337, 
Pl, 28, Figs. 1-2. ENDo (1943), p. 296. 


Of the genus Engelhardtia, about fif- 
teen species now exist in tropical and 
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subtropical Asiatic monsoon regions ex- 
cepting the single species of Central 
America. 

In 1936 Orsi first described Engel- 
hardtia koreanica from Kokangen coal- 
mine in N. Kankyo-Do, based upon the 
singular involucre with two marginal 
nerves on each lobe at the wing. The 
bed in which Engelhardtia koreanica was 
found has been called the Engelhardtia 
Bed. Enpo (1943) also recorded this 
from the Miocene rocks of coal-mine, N. 
Kankyo-Do. Fossils of Engelhardtia 
have never been found in any other 
Eastern Asiatic Tertiary deposits. 

The genus is not at present repre- 
sented in Korea. 

Occurrence :—Ryuhokudo, Kokangen 
coal-mine, N. Kankyo-Do; Engelhardtia 
Bed (Miocene); Colls. Koparra and 
UoTanli. 


Genus Platycarya SIEB. et ZUCC. 


Cfr. Platycarya miocenica 
Hu et CHANEY 


Plate 10, Figure 8 


Compare:, JPlatycarya miocenica HU et 
CHANEY: 1940, p. 27; Pl. 4, Figs. 6, 7; 
IAL By, nest, 1, Bh 4h 


The single fragmental leaflet which 
lacks the basal part, as shown in the 
figure, is closely comparable with Platy- 
carya miocenica described by Hu and 
Cuaney from the Miocene Shanwang 
flora of China. P. miocenica shows a 
close resemblance to P. strobilacer Sirs. 
et Zucc., a common species found in 
present day forests of southern Korea 
as well as in China and Japan. 

Occurrence :—Kinkodo, Usen-men, Gei- 
zitu-gun, N. Keisho-Do; White diatoma- 
ceous' mudstones of Changi Group 
(Miocene); Colls. Koparra and Uorant. 


Genus Pterocarya KUNTH. 


Pterocarya asymmetrosa Kon’No 


Plate 10, Figure 9 


Pterocarya asymmetrosa KON’NO: KON’NO 
(1931), Pl. 16, Figs. 5-7; Pl. 17, Figs. 1-5; 
Pl. 19, Fig. 3. TANAI (1952), p. 124. 


Many detached leaflets which are refe- 
rable to Ptevacarya asymmetrosa Kon’No 
of the Omi flora in Japan were examined. 
P. asymmetrosa is quite similar to the 
living P. rhoifolia Sigs. et Zucc. of Japan 
and frequently occurs in the Miocene 
plant beds of Japan. 

At present there is representative of 
the genus Pterocarya in the Korean 
peninsula, but there are ten species of 
the genus widely distributed in other 
regions of Eastern Asia. 

Hu and Cuaney (1940, p. 75, Pl. 43, 
Fig. 1) described Pterocarya(?) serrulata 
from the Shanwang flora of Shantung 
province in China, but differs from ours 
in the more linear lanceolate leaflet. 
Cther species similar to P. asymmetrosa 
are P. castanaefolia (GOPpPERT) MENZEL 
(G6pPERT: 1855, p. 27, PI. 18, Fig. 18) 
of the European Miocene floras and P. 
mixta (KNOWLTON) Brown (1937, p. 170, 
Pl. 47, Figs. 2,3) from the Latah forma- 
tion of Washington. 

Occurrence :—Kinkodo, Usen-men, Gei- 
zitu-gun, N. Keisho-Do; Laminated shale 
of Changi Group (Miocene); Colls. 
Kopaira and UoTANI. 

Kisshu-town, Kisshu-gun, N. Kankyo- 
Do; White shale of Kisshu formation 
(Miocene); Coll. O1sui. 


Genus Nelumbium JUSSIEU 
Nelumbium sp. 


Plate 10, Figure 10 


Description :—General outline of leaf 
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unknown. Primary nerves stout, 17 in 
number, radiating from the center of 
leaf. Finer veins near the center forming 
delicate polygonal meshes. 

Remarks and comparison :—Only a 
fragmental specimen, which preserved 
its central part only, was determined. 
As far as can be observed this leaf is 
referable to the genus Nelumbium and 
may be distinguished from the known 
species by the number of the primary 
veins. 

ENnpo described the Palaeogene and 
the Miocene Nelumbium from Japan and 
Saghalien under the name of Nelumbo 
nipponica ENpDo (1934, p. 255, Pls. 36-38). 
Of these the Miccene leaves bear 23 
primary nerves and the Palaeogene lea- 
ves 21. 

In Japan Nelumbium appeared in the 
latest stage of the Cretaceous period 
and ranged to the Pleistocene epoch. 
The range of N. nucifera GAERT., which 
is commonly cultivated in ponds and 
swamps of Korea, is now restricted in 
its natural growth to Southern Asia. 

This Nelumbium sp. from the Exngel- 

hardtia Bed is the first report on the 
occurrence of the genus from Korea. 
' Occurrence :—Ryuhokudo, Kokangen 
coal-mine, N. Kankyo-Do; Exgelhardtia 
Bed (Miocene); Colls. Koparra and 
Uoranl. 


Genus Cercidiphylltuum SIEB. et ZUCC. 


Cercidiphylium crenatum 
CUNGER) Brown 


Plate 10, Figures 6 and 7 


Dombeyopsis crenata UNGER: 1850, p. 488. 

Cercidiphyllum crenatum (UNGER) BROWN: 
BROWN (1935), p. 68, Figs. 1, 6, 8-10. BROWN 
(1939), p. 496, Pl. 56, Figs. 7, 15,16. TANAI 
(1952), p..129, Pl. 5, Fig: 4. 

Cercidiphyllum japonicum, ENDO (1939), p. 
Buje lal 2B} |neeare 


For further references, see BROWN (1935 
and 1939). 


Cercidiphyllum crenatum is quite 
similar to the living C. japonicum Sirs. 
et Zucc., but was distinguished by Brown 
in that the latter leaf is shorter in pro- 
portion to width and more symmetric 
than the former. The Korean leaves 
here described are generally small, 
symmetric and longer in proportion to 
width, though they vary considerably in 
both shape and size. 

Cercidiphyllum crenatum is one of the 
most common species in the Aniaian 
(Lower Miocene) floras in Japan. The 
localities previously known to us are as 
follows: Abura of Hokkaido (Huzioka, 
1950, p. 4), Aniai of Akita pref., Aburado 
of Yamagata pref. (TANAI, 1952), Seki 
of Niigata pref., and Kawai of Shimané 
pref., etc. 

Occurrence: Yutendo, Meisen-gun, N. 
Kankyo-Do; Ryudo formation (Mio- 
cene); Coll. O1sut. 

Ryuhokudo, Kokangen coal-mine, N. 
Kankyo-Do; Engelhardtia Bed (CMio- 
cene); Colls. Kopaira and Uorant. 

Kantindo, Meisen-gun, N. Kankyo-Do; 
Kantindo formation (Miocene); Coll. 
OIsHI. 

Kisshu-town, Kisshu-gun, N. Kankyo- 
Do; White shale of Kisshu formation 
(Miocene); Coll. OtsHt. 


Genus Liriodendron L. 


Liriodendron meisenense ENDO 


Plate 10, Figures 4 and 5 


Liriodendyron meisenense ENDO: 1939, p. 345, 
IEG DS, late, 14, 


In 1939 ENDo discovered fossil samara 
of Liviodendron named L. meisenense 
from the Kantindo formation of N. Kan- 
kyo-Do. In the present disposal, samara 
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and leaf, both of which are in an un- 
satifactory state of preservation, were 
newly found among the specimens from 
the Engelhardtia Bed of N. Kankyo-Do. 
The samara can almost safely be re- 
ferred to the type specimen of L. mez- 
senense. The leaf, which is shown in 
Pl. 10, Fig. 5, shows characteristic loba- 
tion and nervation to Liriodendyon, 
though it is quite fragmental but suffi- 
cient to permit a critical comparison with 
the known species. In this treatment 
the leaf is provisionally assigned to L. 
meisenense as it occurred in'same bed 
with the fruit of L. meisenense. 
’ Occurrence :—Ryuhokudo, Kokangen 
coal-mine, N. Kankyo-Do; Engelhardtia 
Bed (Miocene); Colls. Koparra and 
Uorant. 


Genus Aesculus L. 


~The genus Aesculus does not exist in 
the modern forest of Korea. As shown 
in the following list ‘only four species 
are found in the temperate deciduous 
forests of Eastern Asia: 


A. dissimilis BLUME: Japan (Hokkaid6). 

A, turbinata BLUME: Japan (southern part 
of Hokkaid6, Honshii, Shikoku, and northern 
part of Kyisht). 

A. chinensis BUNGE: China (Chihli, Shensi, 

- Honan, and Shansi). 

A. wilsoni REHDER: China (Hunan, Hupeh, 

Szechuwan, and Chekiang). 


Only Aesculus sp. of the Tusen flora 
of Kogen-Do has been recorded by ENpo 
(1939). Pwo additional species of Aes- 
culus have been found from the Miocene 
floras of Korea, and-are here recorded. 


Aesculus majus (NATHORST) TANAI 
Plate 10, Figures 1 and 2 


~ Aesculiphyllum majus- NATHORST: 1888, p.6, 
PLAL, Fig.3. 


Aesculiphyllum minus NATHORST: 1888, P. 
11, Pl. 2, Fig. 9. 
Aesculus majus (NATHORST) TANAI: 1952, 


Daelole 


In 1888, Naruorst described two spe- 
cies of Aesculus under the form-generic 
name of Aesculiphyllum from Japan: 
A. majus from the Aniai coal-bearing 
formation of Kayakusa in Akita pref. 
and A. minus from the Aburado coal- 
bearing formation of Aburado in Yama- 
gata pref. NAtTHorst’s specimens are 
represented by detached leaflets which 
proved to be nothing but Aesculus and 
have been renamed by Tanai (1952). A. 
majus is seemingly unseparable from A. 
minus in the Natruorst’s figure. These 
leaflets are common in the Aniaian 
(Lower Miocene) floras of Northeastern 
Japan. 
~The leaflets from the Changi group of 
N. Keisho-Do are identical with the 
Japanese Miocene Aesculus majus 
(NatuHorst), though they are not comp- 
letely preserved. A. majus is closely 
related to A. turbinata BLuMrE which is 
found in the modern forests of Japan, 
but differs from the modern Chinese A. 
chinensis BuNGE in the closer spacing 
of the lateral veins. 

Occurrence :—Kinkodo, Usen-men, Gei- 
zitu-gun, N. Keisho-Do; White diato- 
maceous mudstone of Changi Group 
(Miocene); Colls. Koparra and Uo- 
TANI. 


Cfr. Aesculus miochinensis 
Hu et CHANEY 


Plate 10, Figure 3 


Compare: 
‘Aesculus miochinensis Hu et CHANEY: 1940, 
D: C3), PINSSehigo 4s. 5 ire SO rote 


An imperfect leaflet from the Kisshu 
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formation of N. Kankyo-Do is closely 
comparable with Aesculus miochinensis 
Hu et CuHaney of the Shanwang flora 
in China. In our leaflet which lacks the 
apical half and the base, the marginal 
serration is not so conspicuous and the 
spacing of the lateral veins is rather 
distant from each other. ‘This shows 
the Korean leaflet to be similar to A. 
mtochinensts rather than to A. majus. 
A. chinensis BuNcE of China has been 
considered by Hu and CHANeEy to bea 
modern equivalent of A. miochinensis. 
Occurrence:—Kisshu- town, Kisshu-gun, 
N. Kankyo-Do; White shale of Kisshu 
formation (Miocene); Coll. OIsut. 
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Explanation of Plate 10 
(All figures in natural size) 


The specimens are stored in Institute of Geology and Mineralogy, 


Faculty of Science, Hokkaido University, Sapporo. 


Figs. 1-2. Aesculus majus (NATHORST) TANAI Loc. Kinkodo, Usen-men, Geizitu-gun, N. Keisho- 
Do, Changi group. 
Fig. 3. Cfr. Aesculus miochinensis Hu et CHANEY Loc. Kisshu-town, Kisshu-gun, N. Kankyo-Do, 
Kisshu formation. 
Figs. 4-5. Liriodendron meisenense ENDO Loc. Ryuhokudo, Kokangen coal-mine, N. Kankyo-Do, 
Engelhardtia Bed. 
Fig. 6. Cercidiphyllum crenatum (UNGER) BROWN Loc. Yutendo, Meisen-gun, N. Kankyo-Do, 
Ryudo formation. 
Fig. 7. Cercidiphyllum crenatum (UNGER) BROWN Loc. Ryuhokudo, Kokangen coal-mine, N. 
Kankyo-Do, Engelhardtia Bed. 
ig. 8. Cfr. Platycarya miocenica HU et CHANEY Loc. Kinkodo, Usen-men, Geizitu-gun, N. Keisho- 
Do, Changi group. 
Fig. 9. Pterocarya asymmetrosa KON’NO Loc. Ditto. 
Fig. 10. Nelumbium sp. Loc. Ryuhokudo, Kokangen ‘coal-mine, N. Kankyo-Do, Engelhardtia Bed. 
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270. DISCOVERY OF PROCERATOPYGE IN THE CHUANGIA 
ZONE IN MANCHURIA, WITH A NOTE 
ON THE CERATOPYGIDAE* 


MISCELLANEOUS NOTES ON THE CAMBRO-ORDOVICIAN 
GEOLOGY AND PALAEONTOLOGY, NO. XXV. 


TEIICHI KOBAYASHI and TAKEO ICHIKAWA 


Geological Institute, University of Tokyo 


JEU ~Chuangia #erAIT 


Proceratopyge D5 Ceratopygidae 


OV :—Proceratopyge 


(Proceratopyge) liaotungensis KOBAYASHI and ICHIKAWA Cf) D36RLIK Chuangia yee FS 
Olenidian &XJETS 1 MMLHA, COBRA Ceratopygidae D HAH (4 67 HOR) 


HAT Do 


PK — + 115) GEE 


Except certain agnostidians no trilobite 
genus has so far been known in the 
Chuangia fauna, which is common with 
any of the other province. Therefore 
the find of Ceratopyge in a Chuangia 
limestone is of special interest for inter- 
provincial correlation. In cleaning trilo- 
bites in limestone slabs which the 
senior author collected from a point 
(C7) on the southeastern foot of Paichia- 
shan (Hix) hill on the roadside to 
Kuochiatun (38441) in the Chinchia- 
chengtzu (43%5kF) district at the neck 
of the Liaotung peninsula, the junior 
author found a pygidium with a pair of 
lateral spines. Paying special attention 
to this kind of trilobites, he obtained a 
lot of pygidia and associated cranidia 
from the collection what are now 
known to belong to Pvroceratopyge. 
The Chuangia limestone at the locality 
contains Lingulella, Obolus, Acrotreta, 


* Read at the 46th meeting of the Society 
at Tokyo, June 30, 1951; recieved May 4., 
1955. 
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Pseudagnostus orientalis KoBAy ASHI, and 
Chuangis batia (WatrcotT) beside 
Proceratopyge liaotungensis KopAyAsHI 
and IcHIkAWA, new species. For the 
stratigraphy of the district the reader 
is referred to the papers by Aogsi (1925), 
KoBayaAsH! (1933), Enno and REssrR 
(1937) and Nakamura and Soo (1942). 

Proceratopyge is distributed in Sweden 
from the late Middle Cambrian (Lejopyge 
laevigata zone) to the early Upper 
Cambrian (Agunostus pisiformis zone to 
Orusia lenticularis zone, lower part), 
CWESTERGARD, 1947). In Australia the 
genus occurs in the Eugonocare, Glypita- 
gnostus and Rhoduaspis stages where 
the first is correlated to the Agnostus 
pisiformis zone and the two others to 
the Olenus zone (WHITEHOUSE, 1939). 
Proceratopyge liaotungensts in Manchuria 
must be a link between the Baltic 
and Australian forms. In Eastern Asia 
Chuangia is a guide fossil to the 
Changshanian stage superjacent to the 
Kushan stage. Dyvepanura is a leading 
member of the Kushan fauna. D. evemita 
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found in the pisiformis zone (WESTER- 
GARp, 1947) may be homotaxial to Eastern 
Asiatic species of Drepanura and the 
Chuangia limestone containing Procera- 
topyge laiotungensis is considered to be 
nearly coeval with the lower Olenidian 
in Sweden. and the Proceratopyge 
bearing stages in Australia. 


Family Ceratopygidae Raymonp, 1931 


The family was first instituted by 
Raymonp to include Ceratopyge and 
Albertella to which Crepicephalus was 
later added by Watcott (1916) and 
Lonchocephalus and Sarvatogia were 
appended in Zirtet-Bromi’s Grundztige, 
1924. It was referred to the Zacanthoidea 
by Ricuter (1932). Kosayasni (1953) 
on the contrary eliminated these genera 
from the family but Ceratopyge and 
combined the last with Pyroceratopyge, 
Hysterolenus and .Kogenium in it. In 
describing Lopnorites and Diceratopyge, 
TROEDsSON (1937) splitted the family 
into two branches, Ceratopyginae and 
Hysteroleninae. There are two more 
genera added to the family. One is 
Onychopyge HARRINGTON (1938, non 
Woopwarpb, 1880),. i. e. Prionopyge 
HARRINGTON and LEANzA (1942) and the 
other Dichelepyge UARRINGTON and 
Leanza (1952). Finally it is. probable 
that Ceratopeltis latilimbata Poutsrn, 
1937, which occurs in the upper Canadian 
“Cape Weber.of East Greenland together 
with. two.species of Nzobe is a. member 
of this family, because it is similar to 
_Proceratopyge no less than either to 
Mansuyia or to Kaolishania. 

When Raymonp (1925) urgued. the 
taxonomy of Ceratopyge canadensis 
Warcorr (1912) -(Pl. 11. fig..12). from 
Upper Cambrian ot British Columbia, he 
pointed out Dolichometopus .(Housia) 
varro, Warcorr (1916) (PI. 11, -figs..13 


a-b) from Upper Cambrian (Elvinia 
zone) of Utah as its nearest ally. They 
are, however, not-dolichometopids and 
their pygidia certainly similar to that 
of Proceratopyge, instead of Ceratopyge. 
Ptychoparia vacuna W accott, 1890, from 
Upper Cambrian of South Dakota is, as 
correctly suggested by Resser (1936), a 
Housia having lateral furrows on the 
glabella. In the obsoletion of the gla- 
bella and the possession of genal spines 
Ceratopyge canadensis for which Kosa- 
YASHI proposes here Hausiella can readily 
be distinguished from Hausza. It has 
one more segment in thorax than does 
Proceratopyge or Lopnorites. 

The narrowness of fixed cheeks at eyes 
is the distinguishing characteristic of 
Housia and Housiella from Proceratopyge 
and Marjumia with the last of which 
KopayAsHi (1925) has combined. Hozsza 
in the Marjumiidae. Marjumia typa 
Watcott, 1916, the type of the -genus, 
is a very distinct form having 14 seg- 
ments in thorax and 3 pairs, of spines 
on pygidium. The great similarity of 
“MM” callas Watcott . to. Kogenium, 
however, can hardly be overlooked... It 
is probable that .Housia and Houszella 
were derived from callas-like. form of 
late Middle Cambrian “ Marjumia” or 
Kogenium. By this reason Housiinae 
KopayAsu! (nov.) is considered to be an 
Upper Cambrian branch isolated from 
the main stem of the Ceratopygidae. 

The stem of the family or the Pro- 
ceratopyginae KoBAyYASHI, (nov.)-is re- 
presented by Proceratopyge, Kogenium, 
Lopnorites and Prionopyge. Their gla- 
bellae are conical or cylindrical and 
usually a pair of spines issue from 
the first segment of pygidium. ‘Nine 
segments are countable on the thoraces 
of Proceratopyge and Lopnorites. 

The Ceratopyginae TRoEDsson em. 
indicate the trends of evolution ,along 


. 
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which the cylindrical glabella (Dicerato- 
pyge) was expanded in the middle 
(Hysterolenus, Pl. 11, fig. 11) or dilated 
toward the front (Ceratopyge) and the 
number of the thoracic segments reduced. 
There are only 6 segments in the thoraces 
of Diceratopyge (P1.11, fig. 15), Ceratopyge 
CREGNELL, 1939) and Dichelepyge. In 
the last mentioned, however, the glabella 
is truncato-conical. Two pairs of spines 
issue from the first and second segments 
in it, but only the posterior ones are 
present in the three other genera. 

The former subfamily distributed ia 


Eurasia and Australia from late Middle 
and Upper Cambrian. Furthermore, 
Proceratopyge inexpectans and two-spe- 
cies of Prionopyge, all represented merely 
by. pygidia,. are reported from the 
Parabolinella and Kainella zones of 
South America. The distribution of the 
latter subtamily extends from Northern 
Europe to Argentina in the Lower Ordo- 
vician period, but in the Upper Cambrian 
it is represented only by Diceratopyge 
from Tienshan. A scheme of classifica- 
tion of the Ceratopygidae is shown in a 
table inserted here. 


Classification of the Ceratopygidae RAYMOND 
(Type Species in brackets) 


Subfamily Proceratopyginae KOBAYASHI, 
new subfamily 


Genus Pyroceratopyge WALLERIUS, 1895, 
(Proceratopyge conifrons WALLERIUS) Late 
Middle Cambrian to Lower Ordovician; 
Sweden, Tienshan, Honan, South Manchu- 
ria; South Korea and Argentina. 

Subgenus Pyvoceratopyge, s. str. Late Middle 
and Upper Cambrian; Sweden, Tienshan, 
South Manchuria and Australia. 

Subgenus Kogenium KOBAYASHI, 1935 (Ko- 
genium rotundum KOBAYASHI) Late 
Middle Cambrian; Korea 

Subgenus Lopnorites TROEDSSON, 1937 (Lop- 
norites vectispicatus TROEDSSON) Upper 
Cambrian ; Sweden. Tienshan and Australia 

Subgenus Prionopyge HARRINGTON and 
LEANZA, 1952 (Onychopyge riojana Ha- 
RRINGTON, 1938) Lower Ordovician; 
Argentina 

? Genus Cexatopeltis POULSEN, 1937 (Cera- 
topeltis latilimbata POULSEN). Late Cana- 
dian; East Greenland. ‘ 


? Subfamily Housiinae KOBAYASHI, 
new subfamily 


Genus Hausia WALCOTT, 1916. (Dolichome- - 
topus (Hausia) varro WALCOTT) Upper 
Cambrian; Utah and South Dakota. 

Genus Hausiella KOBAYASHI, new genus. 
(Ceratopyge canadensis WALCOTT). Upper 
Cambrian ; British Columbia. 


Subfamily Ceratopyginae TROEDSSON, 
1937, em. Kobayashi, 1955. 


Genus Cevatopyge HAWLE and CoRDA, 1847 
(Olenus forficula SARs) Tremadocian; 
Scandinavia and (?) Central Asia. 

Genus AHysterolenus MOBERG, 1898. (Hys- 
terolenus tornquisti MOBERG ). Tremadocian 
of Northern Europe ; Skiddavian of Argen- 
tina and (?) Upper Cambrian of Tienshan. 

Genus Diceratopyge TROEDSSON, 1937, 
(Diceratopyge mobergi TROEDSSON ). Upper 
Cambrian; Tienshan. 

Genus Dichelepyge HARRINGTON and LE- 
ANZA, 1952. (Dichelepyge pascuali HARR- 
INGTON and LEANZA). Tremadocian of 
Argentina. 


As noted by Moserc (1898), the hypos- 
toma of Aysterolenus tornquistt. bears 
some resemblances with that of Mega- 


laspis. WESTERGARD’S specimens of 
Proceratopyge (nathorsti and tullbergi) 
show the facial suture to be sagittal in 
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front and medial ventrally. Lopnorites 
is allied to Charchaquia in cephalic 
aspect and so Proceratopyge conifrons 
to C. norini in immature cranidia. Thus 
the Ceratopygidae appear not distant 
from the Asaphidae or the Taihung- 


shaniinae, 


Genus Pyoceratopyge W ALLERIUs, 
1895 


The morpholygy of the genus was 
immensely clarified by WrsTERGARD 
through his study on excellent specimens. 
Now it is certain that Kogenium, 
Lopnorites and Prionopyge are intimately 
related to Proceratopyge. At the same 
time there is a wide variation among a 
number of species in the four genera. 
Therefore these names may be better 
to reserve as subgenera of Proceratopyge, 
although WestERGARD synonymized Lo- 


Figure. Proceratopyge (Proceratopyge) 
fragilis (TROEDSSON) 


pnorites with Proceratopyge. 
The pygidium is very broad in Procera- 
topyge conifrons (Pl. 11, fig. 14), quite 
long in Kogenium rotundum and inter- 
mediate in Lopnorites rectispicatus (PI. 
11, fig. 16). The cranidium found 
associated with the pygidium of A. 
vyotundum has a conical glabella and 
wide fixed cheeks. In P. conifrons the 
glabella is subconical and the fixed cheeks 
are narrow. Proceratopyge, s. str. typified 
by conifrons comprises the followings: 
Proceratopyge nathorsti WeESTERGARD, 
1922 

Lopnorites fragilis TROEDSSON, 
(Text-figure) 

Proceratopyge lata WuHiTEHOUSE, 1939 

Proceratopyge nectans WHITEHOUSE, 
1939 


1937 


Proceratopyge similis WESTERGARD, 
1947 

Proceratopyge magnicauda WESTER- 
GARD, 1948 


The subgeneric distinction of Lopnovi- 
tes is made from Pyroceratopyge by its 
cylindrical glabella. Beside L. rectispi- 
catus the subgenus includes Pyrocerato- 
pyge tullbergi WESTERGARD, 1922, Lop- 
norites .grabaui TRoEDsson, 1937, Pro- 
ceratopyge rutellun WuHITEHOUsE, 1939 
and Proceratopyge polita WHITEHOUSE, 
1939. Without the cephalon, however, it is 
difficult to say definitely the subgeneric 
position of Kogenium triangularis Ko- 
BAYASHI, 1935, P. zmexpectans HarRING- 
TON, 1938, Trorpsson’s Lopnorites 2 
spp. trom Tienshan, 1937, and Kopa- 
yAsui’s Lopnorvites sp. from Hunan, 1938. 

The parabolic outline of the pygidium, 
narrow axial lobe prolonged into a post- 
axial keel, well marked axial rings, 
obsolete segmentation of pleural lobes 
except the first pleura which is delimited 
by an interpleural furrow and protruded 
into a strong spine are said to be the 
distinguishing characteristics of Priono- 
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pyge HARRINGTON and LEANza. 


Proceratopyge (Proceratopyge) 
liaotungensts KopayAsHI and 
IcHIKAWA, new species 


Plate 11, Figures 1-9, 


Description :—Cranidium well inflated ; 
glabella short conical, tapering forward, 
more or less rounded in front and 
distinctly elevated above cheeks; lateral 
furrows, if present, very weak ; occipital 
furrow fairly strong; occipital ring 
thickened mesially ; eye-band of moderate 
size, opposed each other at the mid-length 
of the glabella and connected with the 
glabella by a pair of oblique eye-rdige; 
preglabellar area concave; frontal rim 
narrower than the limb and somewhat 
bent up; a preglabellar cusp outlined 
by paired furrows extending in- and 
back-ward from lateral ends of the 
frontol rim; facial sutures intramarginal 
on the anterior border. 

Pygidium exclusive of spines semicir- 
cular, a little broader than twice the 
length ; axial lobe conical, prominently 
elevated above a little inflated pleural 
lobes, composed of three or four rings 
and a small terminal lobe; first pleura 
with a deep pleural groove almost 
rectangularly bent at the lateral end 
and protruded into a spine which extends 
beyond the posterior of the pygidium 
proper; pleural lobe behind the first 
interpleural furrow composed of a 
subtriangular inner part and a relatively 
thick marginal border which is depressed 
and becomes confluent with its counter 
behind the axial lobe. 

Surface smooth. 

Observation and comparison :—There 
are 5 cranidia and 11 pygidia. The 
largest pygidium is 44mm. long. All 
of the pygidia look alike, but in large 
ones the axial lobe looks mOre conical 


« 


than samller ones in which in turn the 
lobe narrows abruptly near the rear end. 

The relatively short glabella, distinct 
eye ridge, peculiar preglabellar cusp, 
diagonal anterior sutures, absence of a 
median tubercle, broad pygidium and 
its obsolete segmentation behind. the 
spiniferous pleura are characteristics of 
this species. 

Proceratopyge similis WESTERGARD has 
a similar triangular cusp in front of the 
glabella, but is different in many other 
aspects. The glabella is longer in most 
other species than in this. 

Occurrence :—Chuangia limestone in 
Chinchiachengtzu district (loc. C7) in 
Liaotung, South Manchuria. 


Subfamily Ceratopyginae 
TROEDSSON em. KoBAYASHI 


See ‘KopayAsuHi, 1952, for Ceratopyge 
orientalis GraBau, MS, Hysterolenus (?) 
manchuricus KopayAsui, 1933, and Hys- 
terolenus spp. by Watcort, 1913 and 
ENpDo, 1937. 


Genus : Ceratopyge HAWLE 
and Corba, 1847 


Bork and Sars’ Tyilebita acicularis 
and TJ. lyva (1835) are no more than 
varieties of Ceratopyge forficula (Bro- 
GGER, 1882, Sr@rmeErR, 1940), CPI. 11, fig. 
10). C. latelimbata Moserc and SEGER- 
BERG, 1906, has a smaller glabella, and 
distinct eye ridges crossing broader fixed 
cheeks. Ceratopyge (?) sp. is reported 
by Werper (1926) from Central Asia. 


Genus Hysterolenus Mosrrc, 1898 


Hysterolenus (2) levicauda Moserc, 
1906, from the Dictyograptus zone of 
Sweden is represented by an immature 
pygidium, 1. 6mm. long which is divided 
into 7 or 8 segments with a short spine 
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on the fourth pleura. 

Hysterolenus tornquisti var. by Srus- 
BLEFIELD, 1927, from the Clonograptus 
zone of England and H. modestus Har- 
RINGTON, 1938, from the Kayseraspis 
zone of Argentina are each represented 
by a cranidium.. A trilobite resembling 
H. tornquistz is reported to occur in the 
Dictyonema band of North Wales (FEa- 
RNSIDE, 1910). TRoEDsson’s pygidium of 
Hysterolenus (?) sp. from the Upper 
Cambrian of Tienshan looks fairly 
typical of the genus. 


Postscript :—Proceratopyge and some other 

‘trilobites and brachiopods were found in 
1949 by C.H. CHAo, N.T. TANG and C.J. 
SHEN at Ch’uhsien (]/#l) in Eastern Anhui ; 
lately agnostid, Pyvoceratopyge and others 
discovered by H.F. SHENG in Shangch’en 
(Efi) district, Chiangshanhsien (7T[UJ%) in 
Southeastern Chekiang. Lu-YENHO (1951), 
Brief Notes on the Upper Cambrian in Cen- 
tral and South China. (4jérh, 32e9_LOeatn ay 
WN, Hear 15 A, 4-6 HA, 134 Be). 
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Explanation of Plate 11 


Proceratopyge (Proceratopyge) liaotungensis KOBAYASHI and ICHIKAWA, new species............ p. 69 
Figure 1. Cranidium (No. 2), holotype, x 4 Figure 6. Pygidium (No. 10), x3 
Figure 2. Cranidium (No. 1), x4 Figure 7. Pygidium (No. 9), x3 
Figure 3. Pygidium (No. 6), x4 Figure 8. Pygidium (No. 11), x2.5 
Figure 4. Pygidium (No. 7), x4 Figure 9. Pygidium (No. 12), x3 


Figure 5. Pygidium (No. 8), x4 
Early Upper Cambrian Chuangia limestone ; Paichiashan, Chinchiachengtzu district, South Manchuria. 
Collection of Geological Institute, University of Tokyo. 


hicurell imCeralopy gen fay ficelan SARS) pminces seesees usec tee ee Perens ane teen eee eee eee p. 69 
Bigure sl WA Vs7evOlenusi LOviguisit @NIOBERG tia .cuc. eee ee ere eRe EEE p. 67 
(a srsqunes) MD, ISCAS) MTEC ONPSE ELOISE) Vac. sec soe sonce oso sneasicennss sos oosennnecoononncrancodsoaossdneonaee p. 66 
Bigures AS :a-b. HOUsia VarrORNVAL COMI. tes,...sc ee eee ae ee p. 66 
Picuresl4a me Lroceralapy gem CON rOnS) \NVALEERLUS ei teeteneeteeee Enea nee nee nee ee ene p. 68 
Bisure 15.5 Diceratopy ges mover cia DROE DSS O Newser eee eee p. 67 


Bioure(GmaLopnorvittes) 7Echispicaius UROEDSSON| ve. chee feree ce een EERE Ee p. 68 


——— 


PraceeLi 


gidae 


Proceratopyge and Ceratopy 


* 


KoBAYASHI & IcHIKAWA: 


. 


ss 


~ 


Anderiicg ill 
— 


Trans, Proc. Palaeont. Soc. Japan, N.S., No. 19, pp. 73-80, Pl. 12, 2 Text-figs. Sept. 20, 1955 


271. ON SOME MOLLUSCAN FOSSILS FROM THE PALAEOGENE 
WAKKANABE FORMATION IN HOKKAIDO.* 
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Hokkaido University 


IGE Stil SSS O(LA: AMS ReOR Ma, SOL SAV it Amen 


ZA4LDCHSZo 


COMED bO(LAlLDOCRES, AWARE LOCEO— MAAR SNE 


SRSWCWOH VY. SHLKOABEMBOR, Crassatellites (E.) yabei subsp. yessoensis NAGAO 
et OTATSUME, Venericardia (C.) otatsumei n. sp., Venericardia (V.) subnipponica NAGAO, 
Claibornites (S.) quinquangulus n. sp., Spisula sorachiensis OYATSUME (MS.), Pitar cfr. matsumotoi 


CNAGAO). 


CHROOT A CASE © OU SMB OULARe It bx bNSo 


This paper presents some species of 
the molluscan fauna from the Wakka- 
nabe formation which is a member of 
the Ishikari group and is thought to be 
the oldest marine sedimentary rock in 
the Tertiary of the Ishikari coal-field, 
Hokkaido. 

The divisions of the very greatly 
disturbed Ishikari group have been 
established within these fifty years by 
many palaeontologists and stratigraphers, 
including H. Yase (1901), H. Imai (1923, 
1925), K. Oratsume (1933), S. TasHiro 
(1951), S. Takao (1952) and others. 

They are schemed as follows, 
descending order: 


in 


Ashibetsu coal formation 

Upper Corbicula formation 

Ikusyunbetsu coal formation (Woodwardia 
zone ) S 

Lower Corbicula formation 

Bibai coal formation 

Wakkanabe formation 


* Read Mar. 22 1955, at the meeting of Hok- 
kaido Branch, Geological Society of Japan, re- 
ceived June 13, 1955. 
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Yubari coal formation 
Horokabetsu formation 
Noborikawa coal formation 


The lower half of the Ishikari group 
has been correlated by the late Prof. 
T. NacGao (1935) to be Eocene, while 
the upper half (from the Wakkanabe 
to the Ashibetsu coal-bearing member) 
to be Oligocene in age. 

Moreover, the Ishikari group has been 
commonly believed to be unconformably 
overlain by the Poronai group which 
was also supposed by T. Nacao to be 
Oligo-Miocene in age. 

Recently, H. Yasr (1951) is, however, 
of the opinion, that the Ishikari group 
may be almost contemporaneous with 
the Poronai group, although the former 
is heterofacies in origin from the latter, 
viz., the Ishikari group which consists 
mostly of the sediments terrestrial in 
origin, may be alluvial deposits of that 
time when the Poronai group was being 
deposited in the “ Poronai Sea”. 

That is to say, the so-called uncom- 
formable relat‘on between the Ishikari 
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and Poronai groups being observable in 
many localities of the Ishikari coal-field, 
does not indicate an actual stratigraphical 
break in the sense of unconformity. 

K. Asano (1950) regarded Yasr’s view 
to be true and he assumed the lower half 
of the Poronai group to be quite equi- 
valent with the Wakkanabe member on 
the basis of his studies of the fora- 
miniferal remains derived from the 
Wakkanabe formation: such species as 
Ammobaculites akabiraensis is found 
coexisting into the Wakkanabe forma- 
tion and the lower member of the 
Poronai group. 

M. Minato and others (1952), inclu- 
ding the writer, also once stated their 
opinions as concerned with the stratigra- 
phical position of the Poronai formation: 
the upper half of the Ishikari group 
may be contemporaneous with the lower 
half of the Poronai group in geological 
age, although it is quite uncertain 
whether the lower half of Ishikari group 
corresponds stratigraphically to the basal 
memder of the Poronai group or whether 
it does not. 


Meanwhile, a molluscan fauna from 
the Wakkanabe formation, was studied 
for a period of many years age, by T. 
Nacao, K. OratsumeE and T. INoug, but 
unfortunately few of their results were 
published, except regarding some brackish 
species. Moreover, a few marine species 
were once treated by M. Minato and 
S. Kumano (1950), who have once treated 
Crassatellites yabei var. yessoensis and 
Paphia munroet Yokoyama. Among 
them, the latter is the species which M. 
YoxoyAMA has first described from the 
Shiraki formation, being a member of 
the so-called Paleogene Uryu group in 
the Uryu coal-field, which is situated 
immediately north-west of the Ishikari 
coal-field. 

Now, the writer wishes in this paper 


to describe the following six species 
from Wakkanabe formation, of which 
two species are new to science. 


Crassatellites (Eucrassatella) yabei subsp. yes- 
soensis NAGAO et OTATSUME 

Venericardia CCyclocardia) otatsumei UOZUMI 
n. Sp. 

Venericardia (Venericor) subnipponica NAGAO 

Claibornites (Saxolucina) quinquangulus UOZUMI 
n. Sp. 

Spisula sorachiensis OTATSUME (MS) 

Pitar cfr. matsumotoi (NAGAO) 


All these species above mentioned, as 
well as the marine species listed fomerly 
by T. Nacao (1935) and described by 
T. Inoue (1941) and T. Mizuno (1952) 
from the Wakkanabe formation, have 
never been found from the Poronai 
group until present day. 

Furthermore, it is very remarkable that 
members of the species of Genus Venerz- 
cardia from the Wakkanabe formation, 
are entirely different from the species 
which occur from the Poronai formation. 

Such being the case, the differences 
between the Poronai and Wakkanabe 
faunas must be regarded to rather great, 
in spite of the close relationship claimed 
by AsANo to exist in the foraminiferal 
assemblage between those two formations. 

It is an open question whether the 
different aspect of those two faunas as 
stated above, signifies to the fact that 
those two formations are heterofacies® 


* Judging from the present knowledge, the 
writer is now of the opinion that the seatem- 
perature, suggested by the Wakkanabe fauna 
may be of warmer type than that suggested by 
the so-called Poronai fauna which contains such 
typical cold-water elements as Genus Acila, 
Thyasira, Neptunea, Buccinum, etc. Besids other 
environmental conditions of the two faunas might 
also be not wholly coincident with each other: 
the Wakkanabe formation consists of sandstone 
and shale, intercalating terrestrial sediments, 
while the Poronai formation consists of shale 
only being pure marine deposits. 
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in origin, although they are contempo- 
raneous with each otker, or whether it 
suggests really two different strati- 
graphical units. In this regard, further 
palaeontological and ~ stratigraphical 
studies should be necessary. 

Here the writer wishes to record his 
warmest thanks to Prof. M. Minato of 
the Geological and Mineralogical Insti- 
tute, University of Hokkaido for kindly 
looking over the manuscript. Thanks 
are also due to M. Marsu1, T. Fuyig, 
the Geological and Mineralogical Insti- 
tute, University of Hokkaido, and K. 
OGASAWARA, a geologist of Sumitomo 
Coal-Mining Campany for offering some 
specimens. 


Description of Fossils 


Family Crassatellitidae 
Genus Crassatellites KRUEGER 1823 


Crassatellites (Eucrassatella) 
yabei subsp. yessoensis 


NAGAO et OTATSUME 


Pl. 12, Figs..7 a—b. 


1933. Crassatellites yabei var. ezoensis OTATSU- 
ME: Graduation Thesis of Inst. Geol. Min. 
Hokkaido Imp, Univ. (Manuscript). 

1950. Crassatellites yabei var. yessoensis MINATO 
et KUMANO: Shinseidai no Kenkyu (Study 
of the Cenozoic), No. 5, p. 14, Pl. 7, figs. 
47, 47a-b (in Japanese). 


Shell large; thick, transverse*elongate 
scalene, equivalve and very inequilateral ; 
beaks about one-third~two-sevenths of 
the length of shell from the anterior 
end. Anterior dorsal margin slightly 
concave and sloping steeply downwards 
from the beaks at an angle of about 
45°; anterior end broadly rounded and 
smoothly merges in the ventral margin 
which is even; posterior dorsal margin 
noticeably concave, sloping downwards 


from the beaks at an angle of 55° for 
about one-third of length of the anterior 
margin, and then nearly horizontally 
running to the posterior end where it 
is abruptly truncate; a very feeble ridge 
passes downwards on the surface from 
beaks to posterior end. Lunule narrow, 
cordate and very deeply impressed. 
Escutcheon long and narrow, not so 
deeply sunken as lunule with the excep- 
tion of near the beaks. The surface of 
shell is ornamental with concentric 
incremental lines, which are more or 
less irregular; pallial line distinct; 
muscle scar well developed with anterior 
one larger than posterior one. 
Dimensions (in mm) :— 


Reg. No. 11370 Length Height Thickness 
(Holotype) 40.6 50.5 29.2 
No. 10424 61.2 44), 20.8 
No. 4685 63.4 50.1 24,1 


Occurrence :—Upper stream of the 
Katura-sawa, a western branch of the 
Sorachi-gawa, Akabira-machi, Sorachi- 
gun, Ishikari Prov. (Type locality); the 
Kazima-sawa, a branch of the Pankeho- 
rokaparo-gawa, Yubari-City, Ishikari 
Prov.; the Nishihara-zawa, Manji Coal- 
Mine, Sorachi-gun, Ishikari Prov.; the 
Tekkyo-sawa, Manji Coal-Mine, Sorachi- 
gun, Ishikari Prov.; the Shukuzurenosawa, 
Yubari-City,. Ishikari Prov.; all in . Ho- 
kkaido. 

Repository :—U.H. Reg. No. 11370, 4684, 
4685, 4687, 4689, 5675, 5684, 5911, 10424. 
(U. H.=Dept. Geol. Min. Fac. Sci. Hok- 
kaido Univ., Sapporo) 

Remarks :—TYhis species, characterized 
by its very inequilateral form, is easily 
separable from all other species of this 
genus from the Japanese Tertiary 
deposits and Recent species previously 
reported, by the characteristics just men- 
tioned. Crassatellites yabez C(NAGAo, 1928, 
pp. 48-49, pl. 13, figs. 17-20, 23-28, pl. 3, 
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figs. 5,6, 10-12, 23,24) from the Ashiya 
group of Kyushu, is a species similar to the 
present one, but the whole surface, 
especially near the umbo of the former 
is decorated by distinct, narrow and 
regular concentric ribs, which are wholly 
lacking in the latter. Further the umbo 
of the Ashiya species is more prominent 
than that of present species. 

This species resembles Cvassatellites 
dalli (WEAVER 1916, p. 39, pl. 2, figs. 15 
-18) and C. merriay (WEAVER 1916, p. 
36, pl. 1, figs. 7, 8) from Upper Eocene 
of Washington, North America, but it 
differs in the more unequilateral form 
and in having a proportionately low 
shell. 


Family Carditidae 
Genus Venericardia LAMARCK 1801 


Venericardia (Cyclocardia) 
otatsumet UozuMi n. sp. 


Pl. 12, Fig. 2 


Shell moderate in size, thick, higher 
than long; pear-like outline; posterior 
dorsal line, nearly straight; ventral 
margin very broadly rounded and slight- 
ly curved to the anterior end; posterior 
margin somewhat convex, steeply sloping 
downwards, joining the ventral margin, 
drawing a semi-circle; anterior margin 
moderately produced, tending to give 
the shell a pear-like outline; regularly 
rounded passing to ventral margin 
without any angles; the surface orna- 
mentation consists of growth lines 
somewhat crowd near the ventral mar- 
gin, and 15 radial ribs, with wider 
interspaces than the width of the ribs; 
radial ribs are sharply rounded on the 
umbone from nearly middle of shell and 
flatly rounded near the ventral margin; 
on the posterior dorsal region, the ribs 
become narrower and crowded; on the 


anterior region the ribs are wider and 

distinct, and mark a slight arc to the 

produced anterior end. Lunule small 

and distinct. Hinge unknown. 
Dimensions (in mm) :— 


Reg. No. 11366 Length Height Thickness 
(Holotype) 26.1 25.0 14.0 
No. 10341 31.0 32.2 ? 


Occurrence :—The Kanegazawa, a 
branch of the Yubari-gawa, Shimizusawa, 
Yubari-City, Ishikari Prov. (Type loca- 
lity); the Nakano-sawa, a branch of 
the Sorachi-gawa, Sorachi-gun, Ishikari 
Prov. 


Repository :—U.H. Reg. No. 11366, 
10341. 
Remarks :—This_ species is. easily 


distinguished from Venericardia man- 
daica (Yokoyama, 1911, p. 9, pl. 13, figs. 
8-13) in having no nodes on the ribs, 
in having a less number of ribs and in 
the produced anterior end. V. honnat 
(TEGLAND,.:1933; - p.. 113, pL.7,, figs, ore) 
somewhat resembles this species in 
outline, but the former has more nume- 
rous prominent ribs with interspaces 
narrower than width of ribs. 


Venericardia (Venericor) 
subnipponica NAGAOo 


1928. Venericardia subnipponica NAGAO: Sci. 
Rep. Tohoku Imp. Univ. 2nd Ser. Vol. 
2 eNOweT. (Ps 50s (pind, les.. Oe l4emepls 
14, figs. 1-29. 


This species was first described by T. 
Nacao with a number of illustrations 
from the Ashiya group in Kyushu, Japan. 
Judging from his description and figures, 
the species may show a wide variation, 
especially in form and size. 

However, the specimens from the Wak- 
kanabe formation show rather definite 
form; they are always small in size and 
high in comparison to the length; they 
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Text-Fig. B. Sketch showing the outline and dorsal view of Claibornites quinquangulus. 


are almost identical with the forms 
figured by T. Nacao in his pl. 14, figs. 
20-22, and 29. 


Dimensions (in mm) :— 


Length Height Thickness 
23.0 ZAT1 16.3 


Occurrence :—Shimizusawa, Yubari- 
City, Ishikari Prov.; the Nakano-sawa, 
a branch of the Sorachi-gawa, Sorachi- 
gun, Ishikari Prov. 


Family Lucinidae 
Genus Claibornites STEWART 1930 


Clatbornites (Saxolucina) 
quinquangulus UozuMi Nn. sp. 


Pl. 12, Figs. 6 a-b 


Shell large, thick, equilateral, penta- 
gonal in outline; beaks situated near 
the middle of shell, strongly inturned ; 
anterior dorsal margin slopes gently, 
with three slight waves as shown in 
Text-Figure B, otherwise being generally 
straight; anterior end truncate in this 
case both angles about 105° and edge 
between the two angles straight or 
nearly so; posterior dorsal gently slopes, 
straight to slightly convex; posterior 
end steeply truncate forming angles of 
about 90° with the ventral margin. Both 
sides of shell are depressed; anterior 
depression is .wider and feebler than 
posterior one, posterior One obscurely 
angulated along the shallow sulcus run- 


ning from beaks to ventral posterior 
corner, its angulation being more distinct 
on the lower half of the shell. Lunule 
elongate lanceolate, deeply depressed 
and situated along the entire length of 
the anterior dorsal edge; lunular area is 
constituted of three parts which differ 
in the rate of depression, becoming 
deep toward the umbo as shown in 
Text-Figure B. 

Ligament very long, its length is 
nearly equal to the length of posterior 


Text-Fig. A. Sketch showing the hinge 
of Claibornites quinquangulus. 


dorsal margin and deeply sunken. 
Surface sculptured by numerous narrow 
lamellae and the interspace between 
lamellae covered by fine irregular lines 
of growth. Hinge with two cardinals; 
posterior one more strong the anterior 
one, divaricate by shallow groove; hinge 
piate rather wide and heavy as shown 
in Text-Figure A. 
Dimensions (in mm.) :— 


Reg. No, 11363 Length Height Thickness 
(Holotype) 57.2 52.5 27.0 
No 112865) 5521 46.0 24.6 
No. 11287 43.0 38.5 21.6 


Occurrence :—The upper-stream of the 
Katsurasawa, a branch of the Sorachi- 


78 Satoru UOZUMI 


gawa, Akabira-Machi, Sorachi-gun, Ishi- 
kari Prov. (Type locality); the fourth 
pit, Akabira-Mine of Coal-Mining Co. 
Ltd.; Utasinai-Machi, Sorachi-gun, Ishi- 
kari Prov. Ganknown in detail). 

Repository :—U.H. Reg. No. 11286, 
IZ8 75 11363. 

Remarks :—This species which is 
characterized by its angulated form, 
deep lunule and escutcheon, belongs to 
the group of Lucina hodenacensis (DE- 
SHAYES, 1860, p. 650, pl. 40, figs. 11-14), 
and Lucina proxina (DEsHAYES, 1860, p. 
649, pl. 41, figs. 1-3), from the Eocene 
of France. 

The Hokkaido form has, however, a 
more angulated form than the foreign 
specimens. It is, moreover, distinguished 
from the first of the latter, by its more 
distinct posterior depression area, and 
from the second by its more equilateral 
shell. 

Lucina diegoensis (Dickerson, 1916, p. 
484, pl. 37, figs. 1 a-b) from the Tejon 
Eocene of California is somewhat like 
the present species in some features of 
lunule and escutcheon, but the form is 
more rounded as to the shell. 


Family Mactridae 
Genus Spisula Gray 1837 
Spisula sorachiensis OrAtTsuMr (MS) 


Je WW eS By 


1933. Spisula sorachiensis OTATSUME; Gradua- 
tion Thesis of Inst. Geol. Min. Hokkaido 
Imp. Univ. (Manuscript). 


Shell moderately large, trigonal, equi- 
valve, nearly equilateral, flattened; 
sculptured by indistinct incremental lines 
of growth; beaks strongly incurved and 
acutely pointed. Posterior dorsal margin 
somewhat convex; anterior one slightly 
concave; anterior end, more or less 
produced and more sharply pointed 


than the posterior; ventral margin very 
broadly rounded; escutcheon impressed 
and broad. Posterior dorsal area limited 
by a feeble blunt ridge which extends from 
the umbo to the posterior extremity. 
Hinge plate rather wide, lateral tooth 
well developed at both sides; posterior 
one slightly longer than anterior. Pallial 
sinus deep, finger-like form at its end 
and its dorsal line horizontal. 
Dimensions (in mm): 


Length Height Thickness 
Reg. No. 11365 68.3 53.3 Doses 
11364 60.0 49.0 diesen 


Occurrence :—The Naie Coal-Mine, 
Mitsui Coal-Mining Co. Ltd., Sorachi-gun, 
Ishikari Prov. (Type locality); the Na- 
kanosawa, a branch of the Sorachi-gawa, 
Sorachi-gun, Ishikari Prov. ; the Obirasibe- 
gawa, Uryu-gun, Teshio Prov.; the 
Ponkemaya-gawa, Yubari-City, Ishikari 
Prov. 

Repository :—U.H. Reg. No. 5898, 5910, 
10024, 10375, 10376, 10379, 11365, 11364. 

Remarks :—TVhis species closely resem- 
bles Spisula weaveri (PAcCKERD, 1916, p. 
313, pl. 27, fig. 9) California Eocene 
species, but is distinguished from it by 
being longer in proportion to height 
than the Wakkanabe form. Also the 
species bears a close resemblance to S. 
polynyma nagakoensis (Hatai et NisuI- 
yama, . 1949,;. p92, «pli 25)<fie>18),2.but 
may be distinguished from that species 
by. its more ‘transversal form and 
smoothly rounded posterior dorsal border. 


Family Veneridae - 


Genus Pitary R6mMER 1857 
Pitar cfr. matsumotot (NAGAo) 
Pl. 12,. Figs. 1, 1_a-b, 4 
1928. Pitaria matsumotoi NAGAO: Rep. Sci. To- 


hoku Imp. Univ. 2nd. Ser. Vol, 12, No. 
f pe 13) pial eo tapes figs. 4-6. 


iemmetiietatediad 
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The speciemens at hand are similar 
in outline to P. matsumotoi Nacao, 
described from the Ashiya group, but 
appear to differ in the prominent pallial 
sinus, and in more rounded ventral 
margin. 

Further, the hinge structure of P. 
matsumotot has not been known and 
accordingly the two cannot be compared 
with each other in this respect. For 
those reasons, further investigation is 
needed before it can be stated whether 
the present specimens are firmly conspe- 
cific with Ashiya species. 

Dimensions (in mm) :— 


Length Height Thickness 


keg, Nowlis6i. 61a) 56. 7 30.5 
No. 11368 45.2 36.6 § 
INO; B82 So 42.1 28.6 


Occurrence :—Mayachi, Yubari-City, 
Ishikari Prov.; the Pankemaya-gawa, 
Yubari-City, Ishikari Prov.; the Pirauto- 
runai-sawa, Shimokinebetsu, Obirashibe, 
Uryu-gun, Teshio Prov. 

Repository :—U.H. Reg. 
11368, 5925. 


No. 11367, 
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Explanation of Plate 12 


Figs. 1, 1 a-b, 4. Pitar cfr. matsumotoi (NAGAO); U.H. Reg. No. 11367, 11368. 1: Internal view 
of left valve; 1 a-b: hinge of left and right valve; 4: side view of left valve. 

Fig. 2. Venericardia (Cyclocardia) otatsumei UOZUMI: U.H. Reg. No. 11366, Side view of left valve. 

Figs. 3, 5. Spisula sorachiensis OYATSUME (MS.): U.H., Reg. No. 11364, 11365, Side view of 
left valve. 

Figs. 6 a-b. Claibornites (Saxolucina) quinquangulus UOZUMI: U.H. Reg. No. 11363. a: Side view 
of left valve ; b: dorsal view of same, 

Figs, 7 a-b. Cvassatellites (Eucrassatella) yabei subsp. yessoensis NAGAO et OTATSUME: U.H. 


Reg. No. 11370.. a: Side view of right valve; b: dorsal view of same. 


Uozumi: Paleogene Molluscs in Hokkaido. PLATE 12 


S. KuMANO photo. 
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Introduction 


The purpose of this paper is to des- 
cribe two new forms of Dosinia from 
the Miocene deposits of Saitama and 
Miyagi Prefectures and to give remarks 
on the well known Dosinia (Kaneharaia) 
Raneharat YOKOYAMA. 

The writer wishes to thank Professors 
Haruyoshi Fujimoto and Kotora Haralt 
of the Geological and Mineralogical In- 
stitute, Tokyo University of Education 
for their encouragement. 


Description of Species 


Family Veneridae 
Genus Dosinia ScoPpoti, 1777 
Dosinia ovata KANNo, 0. sp. 


Plate 13, Figures 6a-c 


Shell moderate in size, compressed, 
obliquely subovate in outline, véry in- 
equilateral; test rather thin; beaks 
pointed, weak, turned-in, not touching 
each other, directed anteriorly; lateral 
margins rounded, the anterior broader 


* Read June 18, 1955; received June 18, 1955. 
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than the posterior ; dorsal margin sloping, 
slightly convex behind beak. Lunule 
deep, cordate in outline, bounded behind 
by a distinct ridge, longitudinally and 
finely striate within and 8.3mm in length, 


3.35mm in width measured on right 
valve (type); escutcheon apparently 
linear. Surface marked by rather fine, 


close-set, regularly disposed concentric 
grooves separated by slightly wider in- 
terspaces (about 20 per 10mm). Pallial 
sinus large and rather deep, extending 
forward nearly to the middle of the valve, 
its end obtusely pointed. Hinge plate 
rather narrow and its inner margin gently 
concave; right valve with three car- 
dinals, the posterior bifid, the anterior 
short, thin and close to the medial. 
Dimensions (in mm) :—56.3 in length, 
48.2 in height and 13.7 in the thickness 
of right valve (type), 45.2 in length, 35.7 
in height and 11.5 in thickness of the 
another right valve (paratype). 
Remarks :—Related to Dosinia angulosa 
(Puivipr1) (1847, p. 229, pl. 6, fig. 1), D 
anguloides NomMuRA (1935c, p. 216, pl. 17, 
fig. 2) and D. odosensis NomuRA (1935b, 
p. 59, pl. 7, fig. 2), this species can be 
distinguished therefrom by the more 
anteriorly placed pointed beak, more 
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oblique shell outline and shallower pal- 
lial sinus so far as is known of those 
species. 

Locality and geological formation :— 
River side cliff about 70 meters below 
the bridge of Harakawa, Takezawa-mura, 
Hiki-gun, Saitama Prefecture. lida forma- 
tion of the Ogawamachi group, Miocene. 
Tokyo University of Education, Reg. 
No. 5900. 

Associated fauna:—Ostrea gravitesta 
YoxoyAMA, Dosinia akaisiana Nomura, 
Callista sinensis (Hotton), C. brevisiph- 
onata (CARPENTER), Siliqua pulchella 
(DUNKER). 


Dosinia (Kaneharaia) kaneharat 
YoKoyAMA, 1926 


Plate 13, Figures 7a-b 


1926 Dosinia kaneharai YOKOYAMA, Jour. Fac. 
Sci., Imp. Univ. Tokyo, sec. 2, vol. 1, pt. 
AS DulsonDieliics. oe plole, fig. 2. 

1935 Dosinia kanehavai NoMURA, Saito Ho-on 
Kai Mus. Res. Bull., no. 5, p. 83, pl. 8, 
figs. 6-8. 

1936 Dosinia (Kaneharaia) kaneharai MAKt- 
YAMA, Mem. Coll. Sci., Kyoto Imp. Univ., 
sey, By vollid, no. 4, avtc8,.pp. 213-214. 


Remarks:—That this species shows 
considerable variation in its shell outline 
has already stated by S. Nomura (1935a, 
p. 84). Its surface sculpture is charac- 
terized by having strong, concentric 
cords with narrower furrows, which upon 
growth or in gerontic individuals become 
‘more crowded at the margins. ‘These 
mentioned features seem to be a con- 
stant one. 

The pallial sinus of this specimens 
ascends obliquely to the middle part of 
the shell rather acutely and its apex is 
narrow. In D. kaneharai ouchiensis and 
in D. ovata the shape of the sinus is 
rather different. 


Although Dosinia kaneharai is a 
characteristic Miocene species, its ab- 
solute range has not yet been determined. 

Locality and geological formation :— 
Road cliff at Nishigoto, Tsunetoyo-mura, 
Higashi-Shirakawa-gun, Fukushima Pre- 
fecture. Tanagura formation, Miocene. 
Tokyo University of Education, Reg. 
No. 16704. 

Associated fauna:—Ostrea gyravitesta 
YoxoyAMaA, Chlamys kaneharat Yoxo- 
yAMA, Fellaniella usta (Goutp), Dosinia 
odosensis Nomura, Cyclina sinensis 
(GMELIN), Cultellus izumoensis .YoKo- 
yAMA, Panope japonica (A. ADAMs), 
Sinum yabeit OTuUKA, etc. 


Dosinia (Kaneharaia) kaneharai 
ouchiensis KANNO, n. subsp. 


Plate 18, Figures 1-5 


Shell large in size, compressed, elongate 
ovate in outline, much higher than long, 
inequilateral; test heavy; beaks pro- 
minent, turned-in not touching, direct- 
ed anteriorly; lateral margins round- 
ed, dorsal margin forming uniform 
convex curve behind beak, but becoming 
rather straight to the end of the lunule 
in front; ventral margin long and slop- 
ing, evenly convex. Lunule rather deep, 
elongate cordate in outline, bounded be- 
hind by an indistinct ridge, longitudinal- 
ly and finely striate within, and 18.5mm 
in length, 5.7mm in width. Surface with 
flat concentric cords (about 6 per 10mm 
in adult) separated by narrower grooves, 
the marginal area provided with rather 
fine concentric lines of growth. Pallial 
sinus rather shallow, obliquely ascending, 
bluntly pointed at end. Hinge plate very 
broad, with a flat area in each valve 
behind the teeth. Cardinals and laterals 
well developed. Muscular impression 
strong. 
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Dimensions (in mm) :— 


No. Length Height Thickness Pes = 

i 62.2 Plast _ 20.8 114.8 33.4 Holotype Right valve 
2. 64, 2 79.8 226 124, 2 34.6 Paratype W " 
3. 24.3 20035" sare 108. 6 —— ” ” ' 


Remarks :—The heavy test and strong 
concentric sculpture of the present speci- 
mens resemble the well known Miocene 
Dosinia kanehavai YoxoyaMA (1923, p. 
oz pl 47, figs. 1-5; pl. 18; fis.2), butsthe 
more pointed beak, smaller pallial sinus 
and higher shell serve to distinguish it 
therefrom. Dosinia sibataensis NomMurRA 
and Onis1 (1940, p. 183, pl. 18, fig. 1) from 
the Miocene of the Sennan district in 
Miyagi Prefecture is another related sp- 
ecies, but it can be distinguished from the 
present one by the thinner test, more 
triangular shell outline and fine con- 
centric growth lines. 

Locality and geological formation :— 
Valley cliff about 150 meters in the 
upstream of the Tamagawa reservoir, 
Minami-ide, Ouchi-mura, Igu-gun, Miyagi 
Prefecture. Middle fossil zone of the 
Yoshigasawa formation of the Kaneyama 
group, Miocene. Tokyo University of 
Education, Reg. No. 5899. 

Associated fauna :—Laevicardium shi- 
obavaense (YOKOYAMA), Chione y-tizukat 
(KANEHARA), C. osyuensis NoMurA, and 
ZINBo, Glycymeyris sp. 


x 
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Explanation of Plate 13 


(All figures in natural size) 


Figs. la-c. Dosinia (Kaneharaia) kaneharai ouchiensis KANNO, n. subsp., (Holotype). a. Right 
valve, b. anterior side view of the same, c. hinge plate and teeth of the same. 

Fig. 2. Dosinia (Kaneharaia) kaneharai ouchiensis KANNO, n. subsp. Left valve, hinge plate and 
teeth. 

Fig. 3. Dosinia (Kaneharaia) kaneharai ouchiensis KANNO, n. subsp... A mould of left valve showing 
the pallial sinus and muscular impression. 

Fig. 4. Surface sculpture of Dosinia (Kaneharaia) kaneharai ouchiensis KANNO, n. subsp, 

Fig. 5. Dosinia (Kaneharaia) kaneharai ouchiensis KANNO, n. subsp. 

Figs. 6a-c. Dosinia ovata KANNO, n. sp., (Holotype). a. Right valve, b, anterior side view of the 
same, c. hinge plate and teeth of the same. 

Figs. 7a-b. Dosinia (Kaneharaia) kaneharai YOKOYAMA. a. left valve, b. inner surface of the 
same, 
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273. A FOSSIL PALM TRUNK FROM KANAZAWA* 
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A few years ago, the writer studied 
the internal structure of a fossil in 
Kenroku Park at Kanazawa, which has 
been called usually as ‘ Take-ne-ishi”, 
and described it as a new palm, Pal- 
moxylon Maedae (1952). It was mostly 
regret that the locality of this fossil was 
uncertain. It was said, that it has been 
transported from an uncertain southern 
country, though there was no certainty, 
but the writer suggested that the fossil 
might be found in Japan. The recent 
finding of another specimen of Pal- 
moxylon, very similar to P. Maedae, 
from Kanazawa seems to support the 
suggestion of the writer. 


Material x 


The new material is a small fragment 
of a palm trunk, about 3x5cm in 


* Contributions from the Botanical Institute, 
Faculty of Science, University of Tokyo, N.S. 
No. 67. 

. Read June 18; fecoivel oe 19, 1955. 

1) A fossil palm in Kenroku Park at Kana- 
zawa. Trans. Proc. Palaeont.. Soc. Japan, N.S., 
No. 8. 1952. Cfr. further literatures cited here. 
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breadth and 10cm in length. On the 
surface numerous longitudinal striations 
are to be seen. It is mostly brownish 
black, very hard, and the polished surface 
is lustrous. 

This fragment was found in as 
among the grains of River Asano at 
Kanazawa, and it might be supposed 
that this was transported here from the 
upper stream of the river, where green 
tuff of the Miocene age, in which numerous. 
silicified woods have been found, is widely — 
distributed. The writer expected to be 
found other materials from this district, 
but it was at present in vain, so that 
this manuscript will be published, though 
the material is still incomplete. 


Internal Structure 


The preservation of this fossil is pretty 
fine, and it is nearly enough to observe 
its anatomical structure. 

_ In cross section dark brown masses 
distributing densely throughout are very 
distinct (Figs. 1, 2). They are fibrous 
sheaths accompanying the smal! vascular 
bundles, while the fundamental tissue is 
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Fig. 1. Cross section of a part of the fossil, 

showing the arrangement of vascular bundles 

accompanying fibrous sheaths and small fibrous 


strands. x8 


pale brownish. The size or form of 
fibrous sheaths and bundles is not con- 
stant; they are distributed’ about 110 
within 100mm? in average. They are 
circular or elliptical, 0.6-0.9mm_ in dia- 
meter, and on one side of each of them 
is a slight indentation, in which vascular 
bundle is situated. 

The vascular bundle is much smaller 
than the fibrous sheath, and in the 
smaller one it is embedded in the in- 
dentation of the sheath, but in the larger 
one it is somewhat bulges out of the 
sheath. Though the smaller vessels 
constructing protoxylem and the sur- 
rounding cells are slightly thick-walled 
and well preserved, and they are dis- 
tinguished from the fundamental tissue, 
the larger vessels and the phloem are 
almost badly preserved, representing by 
empty cavities. 


Fig. 2. One part of Fig. 1 enlarged. x35 


The fibrous sheath consists of thick- 
walled fibers, whose preservation is pretty 
well. 

The fundamental tissue is also well 
preserved and is characterized by a rich 
porosity. In cross section the cells are 
cylindrical and communicate with each 
other to form large cavities. The cavi- 
ties are nearly polygonal, and those near 
the bundles are smaller. The walls of 
these cells are always thin. 

Within the fundamental tissue are 
found small fibrous strands, which ac- 
company no vascular bundles. Each of 
them consists of few (10-20) fibers, 
similar to the bundle sheath, and as they 
have thick-walled and dark-brown colour, 
their presence is distinct. On the peri- 
phery of each strand is present a row 
of short, thin-walled cells, the so-called 
stegmata, though their distribution is 
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rather few. 


Affinity 


As the writer descrited in the previous 
paper on the method of the classification 
of Palmoxylon, it- will not be repeated 
here on it. °° 

The characteristics described above 
show clearly that this fossil must be a 
fragment of the trunk of a Palmoxylon. 
In order.to know the exact features of 
Palmoxylon, it will be . necessary to 
compare the distribution and the con- 
struction of the vascular bundles on 
the peripheral part and the central part 
of the trunk. In the present fragment 
this. comparison: was impossible, but 
owing to the compact distribution and 
the small size of the vascular bundles, 
it may be supposed to be the peripheral 
part of the trunk. 

The characteristics of this fossil are 
as follows: 

1) Fibrous sheath is much larger than 
the vascular bundle, and there is a small 
indentation on one side, in which a small 
bundle is situated, so that the sheath 
shows the Cordate type. 

2) The fundamental tissue includes 
large intercellular spaces and is very 
‘porous. 

3) In the fundamental tissue fibrous 
strands are included, and on their peri- 


phery are found stegmata consisting of 
small cells. . 

These characteristics, especially the 
porosity. of the fundamental tissue, re- 
semble very closely to Palmoxylon Mae- 
dae. formerly described, but in the smaller 
size and the closer distribution of the 
vascular bundles this specimen ‘is different 
from P. Maedae. The present: species 
is, therefore; very similar, but is quite 
different from P. Maedae, and may. be 
an undescribed spécies belonging to the 
Cordate group of STENZEL.- 


Description ~ 
_ Palmoxylon kagaense sp. nov: ~ 


A part of a fossil trunk showing Pal- 
moxylon type. Vasculat bundles accom- 
panying fibrous sheaths scattered throu- 
ghout densely. Fibrous sheath large, 
cordate; vascular bundle small, situated 
at the indentation of the sheath. Phloem 
usually uncertainly preserved. Xylem 
consists of mostly of small vessels; 
large vessels rarely preserved. Funda- 
mental tissue very porous, including large 
intercellular. spaces, surrounded by.a 
single row of parenchyma.- Fibrous 
strands scattered in fundamental tissue, 
small; stegmata situating at periphery. 

Locality: River Asano, Kanazawa, 
Province Kaga. Collected in 1953. Ho- 
rizon, probably Miocene. 


88 


1088. 


1089. 


1090. 


1091. 


1092. 


1093. 


1094. 


1095. 


1096. 


1097. 


1098. 


1099. 
1100. 


1101. 
1102. 


1103. 


1104. 


1105. 


1106. 


1107. 


1108. 


PUBLICATIONS RECEIVED (10) 


Quart. Journ. Geol. Soc. London, Vol. 107, 
pind, O52 

Quart. Journ. Geol. Soc. London, Vol. 108, 
pt, 17.1952 

Quart. Journ. Geol. Soc. London, Vol. 108, 
pt. 2, 1953 

Quart. Journ. Geol. Soc. London, Vol. 108, 
pt. 3, 1953 

Quart. Journ. Geol. Soc. London, Vol. 108, 
pt. 4, 1953 

Quart. Journ. Geol. Soc. London, Vol. 109, 
join oh, Webs 

Quart. Journ. Geol. Soc. London, Vol. 109, 


‘pt. 2, 1953 


Quart. Journ. Geol. Soc. London, Vol. 109, 
pt. 3, 1954 


Quart. Journ. Geol. Soc. London, Vol. 109, 
pt. 4, 1954 
Sci. Rep., Saitama Univ., Ser. B, Vol. 1, 
No. 3, 1954 
M.E.J. Chandler: Some Upper Creta- 
ceous and Eocene Fruits from Egypt. 
Bull.- Brit. Mus. Nat. Hist., Geol., Vol. 2, 
No. 4, 1954 
Senckenbergiana Lethaea, Bd. 35, Nr. 1- 
2, 1954 
BAyaptezy No. 34, 1954 

o No. 35, 1954 
K. Bryan: The Geology of Chaco Canyon, 
New Mexico in Relation to the Life and 
Remains of the Prehistoric Peoples of 
Puebro Bonito. Smiths. Misc. Coll., Vol. 
122, No. 7, 1954 
Journ. Earth Sci., Nagoya Univ., Vol. 2, 
No. 2, 1954 
Rocznik Polskiego Towarzystwa Geolo- 
gicznego, Tome 22, Fasc. 3, 1954 
Japan. Jour. Geol. Geogr. Vol. 25, Nos. 
1-2, 1954 
Researches of the Nasional Museum, Vol. 
1, Pt. 4, 1953 
Researches of the Nasional Museum, Vol. 
iy leaks Tey alee 
Quart. Journ, Geol. Soc. London, Vol. 110, 
Pt. 11954 


1109. 


1110. 
LE 


1112. 
1113. 


1114. 


1115. 


1116. 


ib wee 


1118. 


1119; 


1120. 


1121. 


1122. 


1123. 


1124. 


W252 


The Allan Hancock Foundation of the 
University of Southern California, Report 
of the Committee on Research 1952-54 
BRE? %, Vol. 10, No. 3, 1954 

J. Knox: The Economic Geology of the 
Fife Coalfields Area III Markinch, Dysart 
and Leven, 1954 

Geological Map of Queensland, 1953 
H.B. Whittington: Two Silicified Car- 
boniferous Trilobites from West Texas. 
Smiths. Misc. Coll., Vol. 122, No. 10, 1954 
R.L. Erickson: Stratigraphy and Petro- 
logy of the Tascotal Mesa Quadrangle, 
Texas. Bureau Econ. Geol., Univ. Texas. 
Rep. Investigation, No. 19, 1953 

J.C. Walter, jr.: Paleontology of the 
Rustler Formation, Culberson County, 
Texas: Ibid., No. 19, 1953 

J.P. Brand: Cretaceous of Llano Es- 
tacado of Texas. Ibid., No. 20, 1953 
HAN eR, No. 4, 1954 

W. Langston, jr.: Permian Amphibians 
from New Mexico.: Univ. Calif. Publ. 
Geol. Sci., Vol. 29, No. 7, 1953 

L.I. Briggs, jr.: Upper Cretaceous Sand- 
stones of Diablo Range, California. Ibid., 
Vol. 29, No. 8, 19538 

L. E. Weiss: A Study of Tectonic Style, 
Structural Investigation of A Marble 
Quartzite Complex in Southern California. 
Ibid., Vol. 30, No. 1, 1954 

W.J. .Jongmans: The Carboniferous 
Flora of Peru. Bull. Brit. Mus. (Nat. 
Hist.) Geol., Vol. 2, No. 5, 1954 

Quart. Journ. Geol. Soc. London, Vol. 
110, Pt. 2, 1954 

Journ. Sci., Hiroshima Univ., Ser. C, Vol. 
1, No. 3, 1953 

Journ. Sci., Hiroshima Univ., Ser. C, Vol. 
1, No. 4, 1954 

T.E. White: Preliminary Analysis of 
the Fossil Vertebrates of the Canyon 
Ferry Reservoir Area. Proc. U.S. Nat. 
Mus., Vol., 103, No. 3326, 1954 


a 


HAWES Sa 


ba Hh bi f#@ 4 aR AA ¢ 8) A 


ss 62 fo] Ol & | RRCABA) 10 A 29 8 9 A 20-48. 
oF Se i Se | atobeee Ine | 12-10 8 


RH Ow TOs Fw 


Bialik, 2OMlAFREZneBRsnrBeS, 
MARALKAAASORML, &F A, FB, t xMBAD 
Lb, M#RERONRKA—) HARA PFS SRB es, 


1955 49 A15q8 Ep fl 
1955 49 F209 #B FG 
FEAR (@AHOBARICKR DO) 17346 250 BI 


HR A BE Bh a Ss Ay 
BATA DES & 
i 4 ny $k =I — 
% TT # Thi ji] ti ae 
ie A A HE HE 84780 BH) 
ED fil 4 RR BMwB mS WIS Al 
oe To Yi: BA st 


FAM AAI. PHORRVES IAF Sy 
. KRAFT LTA 7 
. KK & #F UE 


78 a8 iH FA (29) 3306 4 
Het REWER 109140 


AA AUPE RYT AC HBLse §«— (1954 4F 12 A 19 BRI CRE) 


L & it he 


if 


oC ON D 


10. 
11. 


12. 


RSIS DAK EAE T(t BAKES OMSAMSERIMAK EV CHER (RREBDYS) L 
REC, MEBAGAATS. 


PAIL RACIC BO, RA DD 4 FAME (22.5x 27.5cem) IC 1 fFHSS ICH ZIT FAPL, SG 


(4 FV FICBHAABET SO 


. RS GEN - HE - SEe Sts) (LEO RRC ULC 6B C417942-RKikK 14~157%Q) ER 


E&tSo 


. BU (14.2 20.0cm) (k 1 BE CHRIS 0 
. FN 6 SIF O4 2-1 SLIDE) CARICBELRBRA SR yy 7 CRRCSe, B 


HOFAILIRSN EP MILAAF IAS -BRILOOIS. FOMIICKU CHAT SE EDBHSMDB, 
PROKASEFORKES SUELO ORRBEDS ZANTE SK VEBHSo 


~ HERUICILUSHARe OWS, MARMTOLE LR EDI TIE, 

. DEORE+E 2 Y6(34AD-ORALAMT 4. 

. ARIT ISSR & Me POE Ba TS 0 

. STASIS CROREICMMORERG CEO —-HT So MRI BRBOT NIFTY EM 


KAIL, A-BROMBITERE RINE ST 4. BAG + FEE + ACF + HERE > Be A A 
ht » JAB - HUB] - REA IEPA ATS 

RRICILBEZ OKIE DMRS Whaat 5. 

AUK DYER 2 ERR INEES S. (A LE 50 BE CIRG, THOULIBERALOBALA 
JUFS, 

RRL BAOBECB CHAKK DS CRO ONZAKRCHS o 


Il. ia 22 Bi 2 


anNnw F&F w 


. hi LER OSCE + RE + MEER TTS © 
. BBA Le LEBS, LORRAEMCh 0 LOK OPPR LOAHORVC & RRR 


LEECH DICBHAINZ EAL, SR ICIRRRIER REA, 


. ERMOT - MRA aR t BBBA COSMIC L ORETS. 
. ABBE LAER AB Ga 2 BERS © BEY & tad L CBB ICIS SB, 
. HiBBEA (LRG HIRI CC, SAI OMRICBRt 4. 
. EAD MARBUT HALAS & BIE LBA IC (LASHER BESS 
- EXMIOAZIZAM Journal of Paleontology OfRRMICUEF A, 

. BEM BA OBE VT CMTS © 


SP ares 


